if ∈ * is a weight, then ⋅ is also a weight with the same multiplicity.
Proof:
Consider the λ-weight space . Then ⋅ is the ⋅ λ -weight space where :
Prop: W is the permutation group on three elements (namely the three weights of the standard representation).
Recall the standard representation of SU 3 has weight spaces ⋅ for 1,2,3. W permutes the weight spaces. This gives → .
Surjective:
Given any permutation, we can realize it by a permutation matrix U which permutes the basic vectors. It lies in SU 3 since it preserves metric. Take a basic vector to if necessary to keep orientation . ∈ : if H is diagonal, is still diagonal since is a basic vector and hence H acts by scaling. Thus U preserves . is spanned by … ⋅ where is the highest weight vector. These are weight vectors with weights ∈ ⋅ α , α . ⋅ ∈ , * for some ∈ . Also ⋅ since it is still a weight. Hence it belongs to the shaded quadrilateral.
Injective
acts as reflection about α . Classify the irreducible representations of 3, whose sets of weights are invariant under Id on * .
10.
For the highest weight representation , show that the μ α α -weight space has multiplicity at most two, and it is spanned by ⋅ ⋅ and ⋅ ⋅ where is a highest weight vector.
11.
Exercises. (Section 6.9)
